Quantitative immunodiffusion (QID) and complement fixation (CF) methods were compared for their agreement in detecting coccidioidal antibodies. For these studies, we assayed 719 sera from 181 patients with coccidioidomycosis. Over 60% of the specimens had CF results of 1:2 to 1:256. A total of 43 
Quantitative immunodiffusion (QID) and complement fixation (CF) methods were compared for their agreement in detecting coccidioidal antibodies. For these studies, we assayed 719 sera from 181 patients with coccidioidomycosis. Over 60% of the specimens had CF results of 1:2 to 1:256. A total of 43 patients had five or more specimens obtained over periods of between 1 and 8 years. The QID method, as originally performed, agreed within a twofold dilution of the CF titer in 191 of 267 sera (71.5%). Modification of QID by repeated filling of the antigen and serum wells improved agreement to 84.7% (383 of 452 sera). The degree of CF titer change in patients over time periods was more closely matched by the modified than by the original QID method. Discrepancies between the CF and QID methods appeared not to be due to a subpopulation of patients. QID measurement of coccidioidal antibodies may be a useful substitute for the CF assay in certain clinical laboratories.
Complement-fixing antibodies for coccidioidal antigens have been found to be a specific finding in patients with coccidioidomycosis. The quantitative complement fixation (CF) method, originally described by Smith (8) , has provided both diagnostic and prognostic information about patients and is considered by many to represent the most successful application of serological techniques to clinical mycology. However, this method is relatively difficult to Immunodiffusion assay. The QID tests were performed by modifications of the method described by Huppert et al. (3) . A 1.5% agar (purified agar; BBL Microbiology Systems, Cockeysville, Md.) was prepared in 99 ml of 0.85% sodium chloride. To this was added 1 ml of 0.67 mM S0rensen's phosphate buffer (pH 7.4) and 10 ml of merthiolate (1:1,000) diluted with sterile distilled water to a final concentration of 1:10,000. Freshly prepared agar was then dispensed in 5-ml amounts into plastic dishes (50 by 9 mm) with tightly sealing lids (Falcon Plastics, Oxnard, Calif.). The poured agar plates were stored in a sealed moist chamber at 5°C for at least 2 h but no more than 7 days before use.
A hexagonally shaped, seven-well pattern consisting of a central well and six equally spaced peripheral wells, 4.5 mm in diameter, was cut and aspirated from each agar plate. The peripheral wells were spaced 4 mm from the center well. Quality assurance was achieved by testing each batch of agar against reference sera and previously prepared batches of agar.
Two diametrically opposed peripheral wells were filled with positive reference serum with capillary pipettes. Well capacity was ca. 0.025 ml. Each remaining peripheral well was filled with serial twofold saline dilution of the qualitative positive test serum. After a 2-h prediffusion period, the center well was filled with coccidioidal antigen. Plates were then incubated in a moist chamber at room temperature. In the original method, if no precipitation line was evident after 1 day, the serum dilution wells only were recharged a single time and the plate was reincubated and examined daily for the next 2 days before recording the final result.
In 1977 we modified our procedure so that the nonreactive dilutions of the test serum and the antigen were both refilled at 24 and 48 h. The titer was recorded as the greatest test serum dilution producing a precipitation line of identity or bend in the line of precipitation between the antigen and serum dilution wells (Fig. 1 ) after 72 h of incubation. Occasionally, two or more lines of identity may be seen (Fig. 1) . The antigen filtrate known to contain numerous antigens reacts because of its broader spectrum (7) .
CF assay. The CF assay was that of Smith et al. (8) and represented a Kolmer quantitative method in which 0.25 ml of each serial dilution of serum, 0.25 ml of antigen, and 0.5 ml containing 2 U of complement were used. Although greater sensitivity of the CF method could be achieved by overnight complement (repeated filling of both serum and antigen wells) was performed from January 1977 to June 1980 to assay 452 sera from 108 patients. Of the 452 sera tested by the modified QID method, 290 samples had previous observation values for comparison.
Comparison of absolute QID and CF results. To define a representative portion of time for each QID method used, we arbitrarily chose to compare the time period, composed of quarters in which five or more sera were tested, immediately preceding the change of method and of equal duration (42 months) to the period in which the modified QID was performed (Fig. 2) . During this period (July 1972 to December 1976), 267 sera from 92 patients were assayed. Of the 267 sera tested by the original QID method, 143 samples had previous observations. In comparing the results of either QID method to those of the CF for all 719 sera (Fig. 3) , agreement within ±1 twofold dilution was 71.5% by the original method and 84.7% by the modified method (P < 0.001). The improved agreement of the modified QID method to the CF method appeared to be related to a more even distribution above and below the reference result (Fig. 4) . Sera for which the CF result was 1:2 to 1:32 constituted over 60% of the total sera assayed. Agreement within one dilution at various CF results ranged from 59 to 96% for the original method and from 83 to 95% for the modified method. It is apparent that at these dilutions the modified QID method maintained closer and more even agreement with the CF titer than the original method. rising or falling antibody titers, we examined discrepancies in the direction of change between the ACF and the AQID results (Table 1) . Changes in opposite directions were considered major discrepancies. These changes occurred in 11.4% (17 of 143) of the sera with the original QID method and 7.9% (17 of 290) of those assayed by the modified QID (P < 0.05).
Analysis of variability between the QID and CF methods. The mean differences (log base 2) of the paired absolute CF value minus the absolute QID value of 43 patients each with five or more samples (555 sera) (Fig. 6) show a normal distribution clustered around a mean of zero. Normal distribution indicates that the overall small variability was not due to a subpopulation or group of patients whose CF and QID results were extremely discordant.
Similarly, the mean difference between the ACF and AQID for 30 patients each with five or more specimens with previous observations (386 sera) was also normally distributed, with the majority of patients clustered around zero change. Only one patient or 1.3% of the sera had a mean difference in the CF minus the QID of greater than one dilution. Repeated CF tests usually gave the same results but were routinely performed to control for occasional variations of more than one serial dilution.
Variability of the QID test was assessed by replicate testing ( (8, 9) . The AQID for the original method agreed within one dilution (log base 2) of the ACF in 78.6% of the sera, but the AQID for the modified method increased to 82.2% agreement. Discrepancies between the ACF and AQID results in the direction of change were reduced from ca. 12% of the sera by the original QID method to 8% by the modified QID method.
A variation of one serial dilution in the titer of an individual serum can be observed in both modified QID and CF tests and could account for the variability seen between the two methods. Furthermore, our studies demonstrate that the mean discrepancies between the two tests for individual patients were very similar. This would suggest that the discrepancy was not due to a few patients who consistently demonstrated large discrepancies. Properly conducted, therefore, the modified QID provides serological information comparable to that of the CF test.
The choice of which method (CF or modified QID) to use in a clinical laboratory depends on several factors. Both procedures are dependent on the consistent quality of antigen. The CF test, considered a reference method for 30 years, is faster but more complex and expensive (10) . The modified QID method is simpler and cheaper to perform but requires 72 h for completion. This completion time, however, may be shorter than the total time required to obtain results if the specimen must be transported to a reference laboratory for the CF test. With these considerations in mind, certain laboratories may find the modified QID method useful to measure coccidioidal antibodies.
